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(57) Abstract: A device for campling a container in a mixer for fluids comprises a clamping unit (7) selectively operable for clamp- 
Q ing a container by the application of compressive forces. Resilient compression members (40) and a sensor (50) are associated with 

the clamping unit for detecting the application of a piedetermined clamping force to the container by means of the determination of 
^ the deflection of the resilient compression members (40) proportional to said prBdetermined clamping force. 
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DEVICE FOR CLAMPING A CONTAINER IN A MIXER FOR FLUIDS 

The present invention relates to the field of mixing machines 
for mixing fluid products such as, for example, paints, 
varnishes, enamels and the like, placed inside closed 
containers. In particular, the invention was developed with 
reference to a device for controlling the clamping of 
containers such as, for example, tins, cans or drums, on the 
above-mentioned mixing machines. 

The mixing machines of known type generally comprise a main 
support structure, and a frame Connected movably with respect 
to the main structure for imparting a mixing motion to a 
container of fluid products. Fixed to the frame is a 
clamping unit comprising, for example, a pair of clamping 
plates for supporting and clamping the container. Each or 
both of the plates is or are selectively movable towards and 
away from each other by means of a mechanical transmission 
operated by an electric motor. 

The technical characteristics of the main support structure 
vary according to the type and model of mixing machine on 
which the aforesaid structure is mounted, and in particular 
according to the mixing motion imparted, in use, to the 
container, whether a gyroscopic, rotatory, shaking or 
vibratory motion, or a combination of rotatory and vibratory 
motion. 

During the process of mixing a fluid product, the containers 
are first clamped between the pair of plates by the 
application of a clamping force, and then subjected to a 
motion of the type indicated above, such that the various 
fluid product components are thoroughly amalgamated with one 
another. Since the containers filled with fluid product may 
be of significant dimensions and weight, it is clear that 
during mixing they may exert thrusts and inertial forces such 
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as to interfere with the clamping force applied and, 
sometimes, to cause accidental opening or loosening of the 
clamping plates. The clamping force of the plates on the 
container must therefore be strong enough to oppose the 
dynamic thrusts which are generated during, the mixing phases, 
but cannot be arbitrarily high since otherwise there would be 
a risk of crushing the containers. 

The principal problem of the mixing devices of known type is 
that of succeeding in applying and maintaining at all times 
the necessary and correct clamping pressure on the container 
to be mixed. This means that for correct operation of the 
mixer it is necessary to determine that the clamping devices 
have reached the necessary clamping force curid, principally, 
to keep such a force applied during the whole of the mixing 
process. On this subject there are numerous documents of the 
prior art which .illustrate various different types of 
solution aimed at solving this problem. 

The same Applicant has conducted varied studies and research 
in order to test the efficacy of the control of the clamping 
of a container on a mixing machine for fluids. However, the 
tests carried out showed that frecjuently, and especially in 
the case of mixing large quantities of fluid product, 
contained in tins of significant dimensions, all the 
solutions of known type give unsatisfactory results. The 
devices of known type are generally complex, being 
characterised by delays in the response times, or inaccurate 
in determining the clamping step. 

For example, US Patent 5.268.620 describes a system for 
controlling the clamping force for clamping the plates in a 
clamping unit for mixing machines for fluid products, in 
which the current absorbed by the electric motor, which 
effects the rotation of screws for controlling the plates 
between which the container of fluid products is clamped, is 
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detected and measured. The main drawback of such a system 
lies in the fact that the current absorbed by the electric 
motor also depends on factors other than the effective 
clamping force exerted by the plates on the container. For 
example, in the case where the screws for controlling the 
clamping plates become dirty, the force required to move the 
plates is greater because of the greater friction 
encountered- Such a situation may lead to false indications 
and to erroneous signalling that a sufficient clamping force 
on the container has been reached. 

In European Patent EP 0 681 864, well known to the Applicant, 
a gyroscopic mixer is illustrated, comprising a pair of 
clamping plates, for supporting and clamping a container, 
which are selectively movable towards and away from each 
other- The upper clamping plate is supported by a spring, 
the complete* compression of which, during the step of 
clamping the container, contributes to disabling a sensor 
which interrupts the clamping action of the two plates and 
actuates the mixing step. The device illustrated in EP 0 681 
864, comprising the upper plate, the spring and the sensor, 
is used as a detector for detecting the presence of a 
container within the clamping plates, and performs a simple 
qn/off switch function. One of the main drawbacks of this 
device consists in the total absence of control of the 
clamping force applied during the phase of mixing of the 
container, which represents the most critical phase in the 
operation of a mixer. 

An aim of the present invention is that of remedying the 
drawbacks of the devices of known type. In jparticular, the 
aim is that of providing a simple and effective device which 
guarantees, in any operating state of the mixing machine, and 
therefore also during the actual mixing phases, a correct 
indication of the real state of clamping of the containers of 
fluid products. 
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Another aim of the invention is that of providing a device 
which is economic, reliable over time and easy to 
manufacture, assemble and maintain. 

A further aim of the present invention is that of producing a 
control device which uses the least possible number of 
electrical measuring components, simplifying the control 
logic circuits and reducing any possible errors in the 
relative response times. 

In order to. fulfil the above-mentioned aims, the subject of 
the invention is a device for clamping a container in a mixer 
for fluids, comprising at least one clamping unit selectively 
operable for clamping, in use, at least one container by the 
application of compressive forces, and sensor means 
associated with the clamping unit for detecting the 
application of a predetermined clamping force to the at least 
one container, characterised in that the clamping unit 
comprises one or more resilient compression members, the 
sensor means detecting the deflection of said one or more 
resilient compression members proportional to the 
predetexTtiined clamping force. 

According to an additional characteristic, the clamping unit 
of the present invention also comprises an end of travel 
device which makes it possible to interrupt the action of the 
motor means when the clamping unit reaches the end of its 
travel. One of the advantages of this additional 

characteristic is that of improving the control of the 
clamping devices of the present invention and avoiding 
situations of incorrect operation of the entire mixing 
machine . 

Further characteristics and advantages will become clear from 
the following description of a preferred embodiment, with 



wo 03/028873 



PCT/IB02/02979 



5 

reference to the appended drawings, provided by way of non- 
limiting example, in which: 

Figure 1 is a view in longitudinal section of a mixing 

machine comprising a clamping device according to the present 

inventions- 
Figure 2 is an enlarged view of the clamping unit of the 

present inventions- 
Figure 3 is a sectional view of a detail of the clamping 

unit illustrated in Figure 2; 

Figure 4 is a sectional view of a detail of the clamping 

unit of Figure 2 illustrating sensor means; 

Figure 5 is a view from above, according to the arrow V 

in Figure 2, of a support structure for the upper clamping 

plate; and 

Figure 6 is a diagrammatic sectional view of a further 
embodiment of' the sensor means. 

With reference now to Figfure 1, a mixing machine, of known 
type, comprises a main support structure 1 having a plurality 
of support feet 2, for example, but not by way of limitation, 
adjustable in height. A frame 4 is resiliently suspended on 
the support structure 1 by resilient means, for example, but 
not by way of limitation, suspensions 6, and is mechanically 
connected to a main movement unit 3 which is actuated, in 
use, in order to impart to the frame 4 the movement necessary 
for mixing the fluid product. 

To the frame 4 there is fixed a clamping unit 7 comprising a 
pair of clamping means, for example, clamping plates 8, 10, 
selectively movable towards and away from each other by means 
of a mechanical transmission operated by a second motor unit 
12. In the example in the drawings, the lower plate 10 is 
fixed, while the upper plate 8 is connected to thrust means, 
for example, but not by way of limitation, a transverse 
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member, and preferably a transverse plate 14 movable in the 
direction of the arrows A. 

The transverse plate 14 is coupled by means of screw- threaded 
bushes 18 to control screws 16 operable in rotation by the 
second motor unit 12 which can be actuated selectively, in 
use, to effect the lowering or raising of the upper plate 8 
in the direction of the arrows A. 

The system for moving the transverse plate 14, and the system 
for moving the frame 4 for the mixing of the fluid product, 
are of a generally known type and will not therefore be 
further discussed in detail. 

The clamping unit 7 illustrated in the drawings is 
particularly adapted to use in mixing machines of the shaking 
or vibratory type. The characteristics of the invention 
described below, with reference to the particular embodiment 
illustrated, may of course be adapted with the minimum of 
variants also to a clamping unit for mixing machines of a 
different type, such as, for example, to the clamping unit of 
mixing machines of the gyroscopic type, in which normally 
both, the lower and upper plates are movable, or to the 
clamping units of the mixing machines described in documents 
EP-0617998 and EP-0706820 of the same Applicant, in which a 
plate is simultaneously movable along a vertical axis and 
rotatable about the same. 

To the upper clamping plate 8 there is preferably fixed a 
non-slip layer 9, for example, a mat of rubbery material 
connected by means of a plurality of screws 11 to the upper 
clamping plate 8. The mat 9 directly faces towards the lower 
plate 10 in order to improve, in use, the engagement of the 
upper clamping plate 8 with, and adherence to, the lid of the 
container of fluid products. Analogously, a similar non-slip 
layer 9 may be fixed to the lower plate 10. 



I 
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With particular reference to Figure 2, the upper plate 8 is 
mounted so as to float movably on the transverse plate 14 by 
means of one or more connection means, for example, but not 
by way of limitation, elongated pins 24. The pins 24 ax^ 
fixed to the upper plate 22, for example by means of a screw- 
threaded connection, and slidingly pass through respective 
apertures 26 provided on the transverse plate 14. 

In the preferred embodiment illustrated, on the transverse 
plate 14 are provided five apertures 26 disposed in an X- 
shape, as can be seen in Figure 5. The type and number of 
the connection means and the arrangement of the apertures may 
of course vary with respect to what has been indicated, as 
also may the form of the thrust means, without preventing the 
aims and advantages of the present invention from being 
fulfilled and obtained. 

With reference now to Figure 3, the pins 24 comprise a shank 
25 and a head 28 which, in a rest state of the mixing machine 
such as that illustrated in Figure 2, abuts on a bush 27 
inserted inside each aperture 26 of the transverse plate 14. 
In this position the plate 14 is capable of supporting the 
upper plate 8 at a predetermined maximum distance, 
substantially equal to the length of the pins 24. Between 
the transverse plate 14 and the upper clamping plate 8 are 
inserted resilient members 40 described in more detail below. 

As illustrated in Figure 4, a guide pin 30 is connected to 
the upper plate 8, preferably in a central region thereof, 
for example, but not by way of limitation, by means of a 
screw 31. A cylindrical portion 33 of the guide pin 30 
slides inside the central aperture 26 of the transverse plate 
14. From the upper end of the guide pin 30 protrudes a screw 
32 screwed into a threaded hole provided in the guide pin 30. 
The screw 32 comprises a head 34 which protrudes at the top 
with respect to the surface of the transverse plate 14 to a 



wo 03/028873 



PCT/IB02/02979 



8 • 

predetermined distance, adjustable, as will become clearer 
hereinafter, by means of its threaded connection with the 
guide pin 30. The screw 32 is clamped on the guide pin 30 by 
means of a lock nut 35. 

Between the upper plate 8 and the transverse plate 14, as 
mentioned above, one or more resilient means are disposed, 
for example, but not by way of limitation, resilient 
compression members, preferably helical springs 40 of the 
type for punches, disposed preferably, but not necessarily, 
coaxially with respect to the pins 24, 30. The springs 40, 
in use, make it possible to associate the upper plate 8 
resiliently with the transverse plate 14, but above all to 
oppose resiliently any movement of the upper plate 8 towards 
the transverse plate 14. 

The principal function of the resilient compression members 
of the present invention is that of developing, in use, a 
compressive force, distinct from but dependent on the 
clamping force exerted by the clamping plates, on the upper 
plate 8 and consequently on the container of fluid products. 
Such a characteristic is of particular advantage during the 
mixing phase, in so far as through the variations in the 
intensity of the compressive force exerted by the resilient 
members, that is to say, through their deflection, it is 
possible to monitor the stress forces exerted by the 
container on the clamping plates. As a result of this 
control action, the resilient compression members of the 
present invention can be likened in their operation to 
transducer elements capable of providing, at any moment, 
information regarding the dynamic states of the container 
subjected to mixing. 

In the light of the above it is possible, for example, to 
preload the springs 40 to a greater or lesser degree on the 
basis of the type of mixing machine and its use, so as to 
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predetermine the necessary force which must be applied and 
maintained by the clamping unit during the clamping and 
mixing phases. 

Moreover, according to a variant of the present invention, 
the resilient means may comprise resilient means known as 
"silentbloc" . The technical characteristics of these 
resilient means make it possible to keep the elastic 
absorption constant even when the clamping forces develop in 
a substantially non-vertical direction with respect to the 
transverse plate 14. 

In the central region of the transverse plate 14 there is 
also fixed a sensor, preferably a proximity sensor. The 
sensor 50 is connected to a control system (not shown) which 
controls the operation of the clamping unit 7 of the mixing 
machine and, in particular, the selective interruption of the 
clamping devices during the step of clamping a container of 
fluid products. Guide means for cables, for example a 
flexible guide 13, are mounted between the frame 4 and the 
transverse plate 14 to receive the connecting cables from the 
sensor 50 to the control system. 

When using particular types of mixing machines such as 
gyroscopic mixing machines, whenever the transverse plate 14 
on which the proximity sensor 50 is connected must have a 
general capacity for rotation with respect to the main 
structure 1 on which the control system is mounted, it is 
possible to use an electrical connection between the sensor 
50 and the control system which employs, instead of conductor 
wires, sliding contacts or uncoupled means for the 
transmission of electrical signals, such as optical or radio 
transmission and receiving systems, or other types known to 
experts in the field. 
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Another particularly advantageous characteristic of the 
present invention comprises an end of travel device which 
provides the mixing machine with a further level of safety in 
the automatic control of the clamping unit 7. As illustrated 
in Figure 4, the clamping device comprises a screw 52 fixed 
in the upper portion of the frame 4, disposed facing towards 
the transverse plate 14 and coaxial with the central region 
of the transverse plate 14, 

As mentioned previously, when a mixing machine of the type 
described above is in operation, the clamping force applied 
to the container of fluid product must oppose the thrusts and 
inertial forces exerted by the container on the clamping 
plates. The clamping force necessary may therefore be 
determined beforehand, in so far as it is substantially 
proportional to the mass of the container itself and to its 
velocity of motion. In the present invention, in order to 
determine when the clamping devices have reached the 
necessary clamping force, and to ensure that such force 
remains applied during the whole of the mixing process, the 
properties of the resilient means mentioned above are 
employed . 

In a resilient means, for example, but not by way of 
limitation, a spring, the deflection represents the yielding 
which, under the action of a specific force, the spring 
exhibits in the direction of the force. Within the limits of 
elasticity, the deflection of the spring and the load applied 
thereto are proportional. In particular: 
P = k ♦ r 

wherein P is the load, k is the coefficient of 
proportionality which represents the load capable of 
producing the unitary deflection, and r is the deflection. 
The coefficient k is sometimes termed rigidity or elastic 
constant of the spring. 
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By exerting a progressive compressive force on a spring it is 
possible to detect, by measuring the deflection, the value of 
the load applied. In particular, on reaching a predetermined 
deflection, the load will in its turn assume a predetermined 
value . 

In the phase of calibration of a clamping device according to 
the present invention, once the clamping force which it is 
wished to apply to a specific container of fluids has been 
determined, and the elastic coefficient of the resilient 
means used being known, it is sufficient to determine the 
deflection of the resilient means necessary to reach such a 
load, and therefore the approach of the upper plate 8 with 
respect to the transverse plate 14. On the basis of the 
desired approach value, the height of the screw 32 with 
respect to the transverse plate 14 is adjusted, and 
consequently its distance D in the rest state from the sensor 
50, by means of its threaded connection, in order to 
establish when to interrupt the application of the 
compressive forces. By modifying the height of the screw 32 
at any moment, therefore, it is possible to modify the 
clamping force applicable to the container. 

During the use of the mixing machine, when a container of 
fluid products to be mixed is placed on the lower plate 10, 
the second motor unit 12 is actuated to bring about the 
lowering of the upper plate 8 towards the upper face of the 
container. When the upper plate 8, by way of the mat 9, 
comes into contact with the lid of the container of fluid 
products, the continued action of the motor unit 12 effects 
progressive clamping of the container, with the gradual 
compression of the springs 40. At the same time, as a result 
of the vertical effort exerted by the transverse plate 14 and 
of the reaction force exerted by the container on the upper 
plate 8, the upper plate 8 gradually approaches the 
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transverse plate 14. This movement brings about the approach 
of the head 34 of the screw 32 towards the sensor 50, 

When the head 34 of the screw 32 is in the position B, in 
proximity to the sensor 50, as illustrated in Figure 4 by- 
dashed lines, the upper plate 8 has approached the transverse 
plate 14 by a specific distance, corresponding to the 
deflection of the springs 40 which coincides with the 
reaching of the desired force applied to the container. In 
such a position, the sensor 50 sends a signal to the control 
system, which is interpreted as a signal indicating correct 
clamping of the container of fluid products. This signal 
contributes, together with the signals coming from any other 
sensors present in the mixing machines of known type, to the 
general verification of the correct readiness for use of the 
mixing machine and to the subsequent consent for the 
execution of the actual mixing phase. 

During the mixing phase, maintaining the head 34 in the 
position B, in proximity to the sensor 50, and the consecjuent 
presence of the signal indicating correct clamping of the 
container, allow the mixing machine to continue its normal 
operation. 

Still in this phase, however, the frame 4, and consequently 
the clamping unit 7, are subjected to significant thrusts and 
inertial forces due to the mixing motion of the container of 
fluid products. Such stresses interfere with the clamping 
force applied and sometimes may cause accidental displacement 
of the upper clamping plate 8 from its correct position, as a 
result, for example, but not by way of limitation, of a 
loosening of the threaded coupling between the threaded 
bushes 18 and the control screws 16. 

In such an eventuality, a reduction in the reaction force 
exerted by the container would allow the compressive force 



wo 03/028873 



PCT/IB02/02979 



13 

exerted by the springs 40 to move the upper plate 8 away from 
the transverse plate 14, resulting in lowering of the head 34 
with respect to the sensor 50, so as to interrupt the 
actuation of the signal indicating correct clamping- The 
control system interprets this state as a lack of the 
necessary clamping force, and proceeds to actuate the motor 
unit 12 to clamp the upper plate 8 on the container again. 
The action of restoring the conditions of correct loading on 
the springs 40 continues until the head 34 is again in 
proximity to the sensor 50 and the control system receives 
the actuation signal from the sensor 50. 

This characteristic of verifying the load applied to the 
container during the mixing operations represents an 
additional control for improving the overall safety of 
operation of the mixing machine. 

A further particularly advantageous additional control of the 
present invention consists in the possibility of implementing 
in the control system a safety procedure to be actuated 
following the action of restoration of the conditions of 
correct loading on the springs 40 described above. In such a 
situation, in fact, after the actuation of the motor unit 12, 
the control system actuates a timing element. If, within a 
predetermined time interval, for example, but not by way of 
limitation, around 200 milliseconds, the sensor 50 does not 
send an actuation signal to the control system, the latter 
proceeds to interrupt the operation of the mixing machine. 
This procedure is used to signal probable crushing of the 
container or, in any case, to avoid useless overloading of 
the motor unit 12 due, for example, to incorrect functioning 
of the resilient compression members, or of the sensor or of 
the clamping unit in general. 

At the end of a mixing phase, the upper plate 8 is returned 
to its rest state, by raising the transverse plate 14 towards 
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the upper portion of the frame 4 • In the case where the end 
of travel device 52, described above, is also provided, the 
approach of the sensor 50 to the screw 52 actuates a signal 
which, when detected by the control system, is interpreted as 
an end of travel signal. The control system therefore 
disables the motor unit 12 while awaiting a further clamping 
step. 

The principal advantage of this characteristic is that of 
using the same proximity sensor SO employed to detect the 
application of a predetermined clamping force, so as to 
reduce the number of electronic components of the mixing 
machine and consequently simplify its control logic. This 
characteristic also allows a noticeable reduction in the 
production costs and easier maintenance of the present 
invention. 

In an alternative embodiment of the sensor means of the 
present invention, illustrated in Figure 6, a sensor element, 
for example a capacitive sensor 60, is engaged with the 
transverse plate 14, for example by means of a lock nut 62, 
and disposed facing towards the upper plate 8 at a distance D 
in the rest state. The capacitive sensor 60 is capable, in 
use, of emitting a signal proportional to the approach of the 
upper plate 8 to the transverse plate 14 so as to determine, 
at any moment, the force applied to the container. In this 
case also, on the basis of the desired approach value, and 
therefore on the basis of the clamping force which it is 
wished to apply to the container, the height of the sensor 60 
with respect to the upper plate 8, and consequently its 
distance D in the rest state, can in any case be adjusted. 

With the principle of the invention remaining the same, the 
embodiments and the details of production may of course vary 
widely with respect to what has been described and 
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illustrated, without thereby departing from the scope of 
present invention. 
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CLAIMS 

1. A device for clamping a container in a mixer for fluids, 
comprising at least one clamping unit (7) selectively 
operable for clamping, in use, at least one container by the 
application of compressive forces, and sensor means {50, 60) 
associated with the clamping unit for detecting the 
application of a predetermined clamping force to the at least 
one container, characterised in that the clamping unit 
comprises one or more resilient compression members (40) 
adapted, in use, to exert a compressive force, the sensor 
means (50, 60) detecting the deflection of said one or more 
resilient compression members (40) proportional to the 
predetermined clamping force. 

2. A device according to claim 1, characterised in that the 
clamping unit (7) pomprises at least two opposed clamping 
plates (8, 10) movable with respect to one another for 
clamping the container in use, a clamping plate (8) being 
res il lent ly connected to a transverse member (14) by the 
insertion of one or more resilient compression members (40) . 

3. A device according to claim 2, characterised in that the 
deflection of the resilient compression members (40) 
proportional to the predetermined clamping force corresponds 
to a predetermined approach of the clamping plate (8) to the 
transverse member (14) . 

4. A device according to claim 3, characterised in that the 
sensor means comprise at least one sensor (50, 60) for 
detecting said predetermined approach of the clamping plate 
(8) to the transverse member (14) . 

5. A device according to claim 4, characterised in that the 
at least one sensor (50, 60) is connected to a control 
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circuit for selectively actuating and/or disabling the 
clamping unit at said predetermined approach. 

6. A device according to claim 5, characterised in that the 
connection between the at least one sensor (50, 60) and the 
control circuit is produced by means of a remote signal 
transmission. 

7. A device according to claim 2, characterised in that it 
comprises an end of travel device associated with the 
clamping unit, adapted, in use, for detecting an end of 
travel of said transverse member (14) . 

8. A device according to claim 7, characterised in that the 
end of travel device comprises a proximity sensor (50) . 

9. A device* according to claim 1, characterised in that the 
clamping unit comprises two opposed clamping plates (8, 10) , 
a lower plate (10) supporting a container of fluid products 
and an upper plate (8) selectively movable for applying a 
compressive force to said container, the upper plate being 
associated with a transverse member (14) by means of the 
insertion of one or more elastically compressible resilient 
means (40) , the sensor means being connected to the 
transverse member (14) and comprising at least one proximity 
sensor (50) adapted for detecting, in use, a predetermined 
approach of the upper plate (8) with respect to the 
transverse member (14) proportional to the clamping forces 
exerted on the container. 

10. A method for controlling the clamping of a container of 
fluid products in a mixer for fluids of the type comprising 
at least one clamping unit (7) selectively operable for 
clamping, in use, at least one container by the application 
of compressive forces, characterised in that it comprises the 
following steps: 
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arranging a container of fluid products inside the mixer; 
providing resilient compression means (40) associated with 
the clamping unit (7) ; 

actuating the clamping unit (7) for clamping the container by 
the application of compressive forces to the resilient means 
(40) ; 

detecting the deflection of the resilient means (40) 
proportional to a predetermined clamping forced- 
actuating the mixer for initiating a mixing cycle, and; 
detecting the deflection of the resilient means (40) 
proportional to the forces exerted by the container on the 
clamping unit- 
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FIG. 6 




SUBSTITUTE SHEET (RULE 26) 



